THE public and the medical profession generally regard the "antibiotics", by which they mean the synthetic anti-infectives as well as those produced by microorganisms, as the most beneficial group of drugs introduced in the last 35 years. Some concern has been expressed from time to time about the ways they are used, especially in hospital and as an additive to animal feed stuffs. But on the whole the effects of their use are thought to be beneficial. The mortality rate from some infections has fallen dramatically and the pattern of infectious diseases in the community has changed. If this has been an improvement, then the need to prescribe anti-infectives should dwindle. The following study of prescribing was prompted by the knowledge that the prescribing has not dwindled. It was not expected that the study would explain why the prescribing of anti-infectives is still .rising, but it was hoped that the results would stimulate further research into the benefits and dangers. METHODS Using the technique described in the preliminary paper (Elmes, Hood and Wade, 1976) , the prescribing of anti-infectives by all practitioners has been recorded and analysed. To this has been added information about the purchasing of anti-infectives for hospital use so that the total consumption in Northern Ireland can be compared with that of Finland, Norway and Sweden. The prescribing figures have been available here since 1966 and have been used to assess both the total quantity of prescribing and the changes in quantity and choice of drugs which has occurred during the ten-year period. As in the previous report, the information is given in the form of defined daily doses (DDD) per 1,000 of the population per day. The defined daily doses of the important (frequently prescribed) preparations are given in Table 1 . These are adult doses and if the preparation is only used for adults it will give an estimate of the number of patients/1,000 of the population on that preparation. Much antibiotic prescribing is for children when the daily dose is usually less than the adult dose. In this 79
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(Eastern 1) and County Down (Eastern 2) is
On comparing the prescribing of the main antibiotic groups, greater differences between the area boards become apparent (see Fig. 5 ). For instance, in the Southern Area the prescribing of antibiotics is the same as the average for the Province, except for the high prescribing of co-trimoxazole in the form of Septrin.
But statistical analysis indicates that these differences are due to random variation.
GEOGRAPHICAL COMPARISON WITH NORWAY AND SWEDEN
Complete information has not been available for sufficiently long to make reliable comparisons, but the overall trend is for increasing use. Total prescribing is highest for all drugs in Sweden and this also applies to anti-infectives. The The topical use of antibiotics is not included in this analysis as it is the subject of a separate study.
DISCUSSION
This analysis reveals a steady increase in the prescribing of anti-infectives but does not indicate whether this is related to a rise in the incidence of clinical bacterial infections. Analysis of the indications for prescribing would be necessary to establish this. Whether they are administered to treat established bacterial infections or to prevent them, their increasing use can be justified if the morbidity and mortality due to bacterial infections in the community is seen to be reduced.
Such beneficial effects are difficult to measure with existing information. Morbidity (sickness absence) information is recorded but not in sufficient detail. Deaths are recorded in more detail. Deaths from tuberculosis have continued to fall during the past ten years. The bulk of the anti-infective prescribing is for "other infections". Among these are ICD Nos. Antibiotics carry a relatively high risk of adverse reactions and regularly occupy the first few places in national and international reporting systems for adverse reactions. Hospital monitoring studies in Belfast indicated in 1965-66 that the most frequently used antibiotic (ampicillin) produced an adverse reaction in 7.8 per cent of patients (Hurwitz and Wade, 1969) . A follow-up in the same hospital in 1975 showed co-trimoxazole to be the most frequently administered preparation and it produced adverse reactions in 3.4 per cent of patients. Side effects in patients treated at home are frequent but minor and they are not a frequent cause of admission to hospital.
There is an indirect side effect of antibiotic usage which has led to restrictions being placed on their addition to animal foodstuffs following the report of the Swann Committee (Swann, 1969) . Hospitals have also had to adopt antibiotic policies to control their use. When antibiotics are present in an environment, a change in the bacterial flora occurs with the replacement of sensitive organisms by ones which are resistant. Infections arising in such an environment are increasingly likely to be due to these resistant organisms and to require treatment with newlyintroduced antibacterial agents. These changes occur relatively slowly outside hospital, but already the usefulness of benzyl penicillin, ampicillin and tetracyclines and the sulphonamides for the treatment of common infections arising at home has been seriously impaired. Failure to respond to treatment can be regarded as a negative side effect of previous antibiotic use. These considerations do not appear to have influenced the prescribing of antibiotics in Northern Ireland during the last 10 years. If certain infections are now resistant to benzyl penicillin and ampicillin, you would have expected their use to have diminished rapidly and their replacement by flucloxacillin and co-trimoxazole respectively. Although the prescribing of these last two has risen, that of benzyl penicillin and the related oral penicillins has hardly fallen and the use of the ampicillins continues to increase.
Many of the positive side effects of antibiotic therapy are due to immediate or delayed allergies. Given to a population not previously exposed, the frequency and severity of these effects is low. But as the number of patients given the drug rises, so that likelihood of a sensitised patient receiving a further course of treatment and developing serious allergy or anaphylaxis increases. This is occurring with both penicillins where the situation seems reasonably stable and acceptable, and with co-trimoxazole where the incidence of serious allergy to the sulphonamide component may still be increasing.
SUMMARY
Analysis of the Northern Ireland prescribing, both in hospital and at home, shows the increased use of drugs for bacterial infections. The overall rise of 10 per cent a year is due to an even greater increase in prescribing of popular broad spectrum agents (ampicillin and co-trimoxazole). The prescribing pattern and the increase shows no geographical variation within the Province. Allowing for different initial levels of prescribing, the same pattern of change is seen in Norway and Sweden. These drugs frequently cause adverse reactions. Evidence of benefit is hard to obtain and the death rate from some of the relevant infections has increased.
